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(54) Disposable training pants for infants 

(57) Training pants for infants include a pant body 
Including of a topsheet 21 . a backsheet 22 and a water- 
Impen/lous intermediate sheet 23 disposed between the 
topsheet 21 and the backsheet 22. and a wetness re- 
taining sheet 2 substantially made of hydrophillc fibers 



such as rayon. The wetness retaining sheet 2 is bonded 
to the topsheet 21 intermittently in longitudinal and 
transverse direction of the sheet 2. Zones of the wetness 
retaining sheet 2 which are not bonded to the topsheet 
21 continuously extend in the transverse direction of the 
wetness retaining sheet 2. 
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Description 

[0001] This invention relates to training pants for in- 
fants which are adapted to be washed and reused. 
[0002] Japanese Patent Application Disclosure Ga- 
zette (Kokai) No. Hei5-59601 discloses training pants 
for infants comprising a liquid-pen/ious topsheet, a liq- 
uid-impervious backsheet and a liquid-absorbent core 
disposed between these two sheets. A wetness retain- 
ing sheet is intermittently bonded to an upper surface of 
the topsheet in its middle zone. This wetness retaining 
sheet is partially raised with respect to the topsheet. 
[0003] Japanese Patent Application Disclosure Ga- 
zette (Kokai) No. Hei5-59602 discloses training pants 
for infant comprising a liquid-pervious topsheet made of 
a nonwoven fabric, a liquid-tmpen/ious backsheet and 
a liquid-absorbent core disposed between these two 
sheets. The topsheet is provkied in its middle zone with 
wetness sensing means. The wetness sensing means 
comprise an upper layer of nonwoven fabric being rela- 
tively high in its fiber density and a lower layer of non- 
woven fabric being relatively low in its fiber density. A 
fiber density of the topsheet is higher than the fiber den- 
sity of the lower layer and a wetting property of the wet- 
ness sensing means is higher than a wetting property 
of the topsheet. 

[0004] In both cases as have been identified above, 
the liquid-absorbent core comprises a mixture of fluff 
pulp fibers, thermoplastic crimped fibers and discrete 
particles of a water. insoluble hydrogel. 
[0005] The training pants according to the two exam- 
ples of prior art are unwashable and can not be reused 
once they have been used. This is for the reason that 
the absorbent core of fluff pulp fibers are significantly 
deformed and the hydrogel is liable to be gel-blocked 
upon water absorption whether it is due to urine-absorp- 
tion or washing. The training pants of prior art as have 
been described are characterized by a relatively high 
urine-absorprition capacity. From an economical view- 
point also, it will be disadvangeously wasteful to use 
them for a long period continuously even after an infant 
has been adequately trained and an amount of urine dis- 
charged by the infant directly on the training pants has 
considerably decreased. 

[0006] In view of the problem as has been described 
above, it is an object of the invention to provide econom- 
ically advantageous training pants adapted to be repeat- 
edly used for an infant having already arrived at a final 
stage of training. 

[0007] According to the invention, there is provided 

training pants for infants having a front waist region, a 
rear waist region and a crotch region therebetween, the 
training pants comprising: 

a pant body including a first sheet of nonwoven fab- 
ric having an inner surface and an outer surfaces; 
a liquid-impermeable second sheet bonded to the 
outer surface of the first sheet; 



a wetness retaining sheet having a transverse di- 
rection corresponding to a circumferencial direction 
of the pant body and a longitudinal direction orthog- 
onal to the transverse direction and a hydrophilicity 

s higher than that of the first sheet; and 

the wetness retaining sheet being intermittently 
bonded to the inner surface of the first sheet in the 
transverse direction as well as in the longitudinal di- 
rection, the remaining portions not bonded to the 

10 inner surface comprising zones continuously ex- 
tending in the transverse direction and zones lifted 
out of the inner surface. 

[0008] Preferably, the wetness retaining sheet com- 
15 prises a nonwoven fabric containing intrinsically hy- 
drophilic fibers of 60- 100 % by weight. 
[0009] Preferably, the wetness retaining sheet is 
adapted to contract by 2 - 20 % as it is dried again after 
its water-absorption at least in the foregoing transversal 
20 directbn. 

[0010] Preferably, the pant body further comprises a 
third sheet of nonwoven fabric covering the outer sur- 
face of the second sheet and having a portion extending 
outwards beyond peripheral edges of the second sheet 

25 along which the third sheet is bonded to the first sheet. 
[0011] Preferably, the first sheet has an elastic 
stretchability at least in the foregoing transversal direc- 
tion and wherein the wetness retaining sheet is bonded 
to said first sheet being stretched in any one of its elas- 

30 ticalty stretchable directions and then said first sheet is 
released to contract so that the wetness retaining sheet 
forms a plurality of undulating crests lifted out of the first 
sheet and a plurality of troughs defined between respec- 
tive pairs of adjacent crests. 

35 [001 2] Preferably, of the first sheet and third sheet, at 
least the first sheet comprises crimped composite fibers 
and individual fibers therein are mechanically inter- 
twined to form the first sheet. 
[0013] Preferably, any one of the first sheet, third 

40 sheet and wetness retaining sheet is of a nonwoven fab- 
ric obtained by a water jet fiber entangling treatment. 
[0014] Preferably, the first sheet contains intrinsically 
hydrophilic fibers of 0 - 30 % by weight. 
[001 5] Preferably, the front and rear waist regions are 

45 placed upon each other and bonded together along their 
transversely opposite side edges so as to form a waist- 
opening and a pair of leg-openings and the pants have 
an elastically stretchable member extending along a pe- 
ripheral edge of the waist-opening, elastically stretcha- 

50 ble members extending along respective peripheral 
edges of the leg-openings and elastically stretchable 
members extending between the pair of leg-openings in 
the crotch region. 

[0016] Preferably, the elastically stretchable mem- 
55 bers extending between the pair of leg-openings are 
bonded with a tension to the crotch region. 
[0017] Preferably, the elastically stretchable mem- 
bers extending along the respective peripheral edges of 
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the legHDpenings are intermittently bonded to the pant 
body at relatively high bonding area ratio along two or 
more positions of the peripheral edges and at relatively 
low bonding area ratio along the remainder of the pe- 
ripheral edges. 

Fig. 1 is a perspective view of training pants for in- 
fants according to the invention; 
Fig. 2 is a plan view showing the training pants 
shown in Fig. 1 with front and rear waist regions 
thereof separated from each other and unfolded to 
a flat state, as partially broken away; 
Fig. 3 is a fragmentary sectional view taken along 
a line lll-lll in Fig. 1; and 

Fig. 4 is a fragmentary sectional view taken along 
aline IV-IVIn Fig. 1. 

[0018] Details of training pants according to the inven- 
tion will be more fully understood from the description 
given hereunder with reference to the accompanying 
drawings. 

[001 9] Training pants shown by Fig. 1 in a perspective 
view generally comprise a pant body 1 and a wetness 
retaining sheet 2 attached to an inner surface of the pant 
body 1 . The pant body 1 has a front waist region 6, a 
rear waist region 7 and a crotch region 8 extending be- 
tween the front and rear waist regions 6, 7. The front 
and rear waist regions 6, 7 are placed flat upon each 
other ak)ng transversely opposite side edges of the 
pants and joined together at a plurality of joining lines 9 
arranged intermittently in the vertical direction along 
each of the side edges so as to form a waist-opening 1 1 
and a pair of leg-openings 12. The waist-opening 11 is 
provided with an elastic member 1 6 extending along its 
peripheral edges as indicated by broken lines in Fig. 1 . 
Each of the leg-openings 12 is provided with a first elas- 
tic member 17A extending atong approximately a front 
half of its peripheral edges as well as a second elastic 
member 1 7B extending along approximately a rear half 
of its peripheral edges. These elastic members 17A, 
17B associated with one of the leg-openings 12 inter- 
sect each other in the crotch region 8, then branch off 
from each other to extend toward the other leg-opening 
12, and intersect again each other in the crotch region 
8. Then the first elastic member 17A extends approxi- 
mately a front half round and the second elastic member 
17B extends approximately a rear half round the other 
leg-opening 12 along its peripheral edge. Referring to 
Fig. 1 , the portions of the first and second elastic mem- 
bers 17A, 178 extending across the crotch region 8 are 
designated by references 18A, 188, respectively. 
[0020] Fig. 2 is a plan view showing the training pants 
shown in Fig. 1 with the front and rear waist regions sep- 
arated from each other along the joining zones 9 and 
unfolded in a flat state as partially broken away. Figs. 3 
and 4 are fragmentary sectional views taken along lines 
Ill-Ill and IV-IV, respectively. The pant body 1 comprises 
a non-hydrophilic topsheet 21 , a non-hydrophilic or hy- 



drophilic backsheet 22, and a water-impervious inter- 
mediate sheet 23 disposed between the two sheets 21 , 
22. The elastic member 16 associated with the waist- 
opening 11 extends between the backsheet 22 and the 
Intermediate sheet 23 and is secured under appropriate 
tension to at least one of these two sheets 22, 23. The 
first and second elastic members 17A, 178 associated 
with the pair of leg-openings 1 2 extend also between 
the backsheet 22 and the intermediate sheet 23 and are 
secured under appropriate tension to at least one of 
these two sheets 22, 23 at least atong the peripheral 
edges of the respective leg-openings 12. The portions 
18A, 188 of the first and second elastic members 17A, 
1 78 extending between the pair of leg-openings 1 2 may 
be secured or not to at least one of the two sheets 22, 
23 with or without appropriate tension. 
[0021 ] The wetness retaining sheet 2 can absorb and 
retain a quantity of urine discharged thereon with a hy- 
drophilicity higher than that of the topsheet 21 . While no 
limitation is imposed upon a plane shape of this sheet 
2, it is preferable for this sheet 2 to have a substantially 
rectangular plane shape, as in the illustrated embodi- 
ment. The wetness retaining sheet 2 according to this 
embodiment is defined by longitudinally opposite ends 
27 extending transversely of the pant body 1 and trans- 
versely opposite side edges 26 extending orthogonally 
to the ends 27 extending from the crotch region 8 toward 
the front and rear waist regions 6, 7. The wetness re- 
taining sheet 2 is partially bonded to the topsheet 21 by 
means of water-proof adhesive agent 28 such as hot 
melt adhesive intermittently applied on the topsheet 21 
transversely as well as longitudinally of the pant body 1 . 
In the case of the illustrated embodiment, the adhesive 
agent 28 is intermittently applied on a plurality of imag- 
inary lines A, B, C H extending in parallel one to an- 
other transversely of the pant body 1 . 
[0022] As will be apparent from Figs. 3 and 4, portions 
of the wetness retaining sheet 2 left free from being 
bonded to the topsheet 21 are raised with respect to the 
topsheet so as to form a plurality of crests 31 undulating 
longitudinally of the pant body 1 . Between each pair of 
adjacent Imaginary lines A, 8, C, .... H, the wetness re- 
taining sheet 2 can be spaced apart from the topsheet 
21 to form gaps 32 extending across the wetness retain- 
ing sheet 2 between the wetness retaining sheet 2 and 
the topsheet 21 . To realize such crests 31 formed by the 
wetness retaining sheet 2, this wetness retaining sheet 
2 may be bonded to the topsheet 21 being maintained 
under elastic tension transversely of the pant body 1 , 
provided that the topsheet 21 is elasticaily stretchable 
in such direction, and thereafter the topsheet 21 may be 
released to contract. The gaps 32 may be obtained 
merely by bonding the wetness retaining sheet 2 to the 
topsheet 21 having the adhesive 28 applied thereon as 
illustrated in Fig. 2. However, it is preferred to bond the 
wetness retaining sheet 2 to the topsheet 21 being main- 
tained under elastic tension longitudinally of the pant 
body 1, provided that the topsheet 21 is elasticaily 
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stretchable in the foregoing direction, and thereafter to 
release the topsheet to contract, since a distance by 
which the wetness retaining sheet 2 is spaced apart 
from the topsheet 21 in the respective gaps 32 can be 
thereby enlarged in a thickness direction of the pants 1 , 
Preferably, the wetness retaining sheet 2 is bonded to 
the topsheet 21 being nnalntained under tension corre- 
sponding to a stretch ratio of 1.1 - 1.5 transversely or 
both transversely and longitudinally of the pant body 1 . 
[0023] Of the training pants arranged as has been de- 
scribed above, the topsheet 21 may be formed by a non- 
woven fabric comprising hydrophobic thermoplastic 
synthetic fibers of 60 - 100 % by weight and hydrophilic 
fibers of 40 - 0 % by weight and having a basis weight 
of 1 5 - 1 GO g/m2. The synthetic fibers may be conjugated 
fibers of side-by-side type or sheath/core type while the 
hydrophilic fibers nnay be either rayon, acetate or the 
like which is intrinsically hydrophilic or hydrophobic syn- 
thetic fibers treated so as to have desired hydrophilicity. 
Preferably the nonwoven fabric is an elastically stretch- 
able nonwoven fabric which is obtained by transforming 
a web comprising the synthetic fibers and hydrophilic 
fibers to a nonwoven fabric under the well known water 
jet fiber entangling treatment and by heat-treating this 
nonwoven fabric to crimp the conjugated fibers. The top- 
sheet 21 obtained in this manner makes it possible not 
only to form a soft touch body surface but also to have 
a sweat-absorbent property so far as the topsheet 21 
contains the hydrophilic fibers. 
[0024] The backsheet 22 may be formed by a nonwo- 
ven fabric substantially similar to the foregoing nonwo- 
ven fabric for the topsheet 21 . If it is not required for the 
backsheet 22 to have a sweat-absorbent property as 
high as such property presented by the topsheet 21 , the 
backsheet 22 may be formed by an elastically stretcha- 
ble nonwoven fabric comprising crimped conjugated fib- 
ers of 1 00 % by weight. 

[0025] For the intermediate sheet 23, a water-imper- 
vious thermoplastic synthetic resin sheet, more prefer- 
ably, a breathable water-lmpen^ious thermoplastic syn- 
thetic resin sheet may be used. This sheet 23 may be 
substantially identical to any one of the topsheet 21 and 
the backsheet 22 in shape as well as in size or larger 
than the wetness retaining sheet 2 and smaller than both 
the topsheet 21 and the backsheet 22. 
[0026] The wetness retaining sheet 2 may be formed 
by a nonwoven fabric comprising intrinsically hydrophilic 
fibers such as rayon or acetate of 80 - 1 00 % by weight 
and thermoplastic synthetic fibers of 20 - 0 % by weight. 
Such nonwoven fabric preferably has a shrinkage per- 
centage of 2-20 % as measured after it has been im- 
mersed in water for 30 min. and then dried. The nonwo- 
ven fabric having such shrinkage percentage has its di- 
mensions progressively decreased as its washing is re- 
peated and consequently the presence of the undulating 
crests 31 progressively becomes remarkable. 
[0027] The training pants according to the invention 
adopts hydrophilk; fibers such as rayon fibers for the 



wetness retaining sheet 2 so that the pants soiled with 
urine can be effectively washed and reused. Such wet- 
ness retaining sheet 2 Is free from deterioration of its 
hydrophilicity due to washing, which can not be avoided 

s by the wetness retaining sheet adopting hydrophobic 
fibers having its surface treated to become hydrophilic. 
The wetness retaining sheet 2 made of a nonwoven fab- 
ric obtained by the well known water jet fiber entangling 
treatment is advantageous in also that such sheet is less 

10 liable to become fluffy even after washing. Of the pant 
body 1 , the sheets used for the topsheet 21 and the 
backsheet 22 as well as the intermediate sheet 23 have 
a strength enough to stand once or twice or several 
times of washing. Furthermore, heat-sealing technique 

'5 or water-proof adhesive agent are used for bonding of 
these sheets 21 , 22, 23 so that these sheets are not 
readily separated one from another even when these 
sheets are washed. 

[0028] it is desired to assure a high durability of the 

20 pant body 1 against repeated washing. As one of pre- 
ferred measures to achieve this, the sheets placed upon 
each other are intermittently bonded together at a rela- 
tively high bonding area ratio along at least predeter- 
mined portions of the edges, I.e., the transversely oppo- 

25 site side edges of the pants as well as the peripheral 
edges of the waist-opening and the leg-openings in or- 
der to improve a peel strength of these sheets. At the 
same time, these sheets are bonded together at a rela- 
tively low bonding area ratio over a region of the pants 

30 extending inside the edges in order to prevent these 
sheets from becoming unacceptably rigid over this re- 
gion. As the another preferred measure, the elastic 
members 16, 1 7A, 1 7B are intermittently secured to the 
topsheet and/or the backsheet 22 along the peripheral 

35 edges of the waist-opening 11 and the leg-opening 12 
at respective bonding area ratios which are locally high- 
er along the respective peripheral edges. Particularly in 
the case of the elastic members 17A, 17B, the bonding 
area ratio for each of them is preferably adjusted to be 

40 relatively high in the proximity of the uppermost point of 
the leg-opening 12 as well as in the crotch region 8 and 
to be relatively low in the remaining region so that the 
intrinsic elasticity of the member should not be re- 
strained. With the embodiment in which the elastic 

45 members 17A, 17B intersect each other in the crotch 
region 8, the bonding area ratio is preferably adjusted 
to be relatively high in the proximity of the intersection. 
[0029] The wetness retaining sheet 2 is able to absorb 
and retain a quantity of urine discharged thereon not on- 

50 ly by itself but also to retain an additional quantity of 
urine by troughs defined between each pair of adjacent 
undulating crests 31 lifted out from the topsheet 21 as 
well as by the gaps 32 defined between the crests 31 
and the topsheet 21 . Thus the wetness retaining sheet 

55 2 is able to give the wearer a discomfortable feeling. Par- 
ticularly the quantity of urine retained by the troughs 35 
completely surrounded by the undulating crests 31 can 
not easily run out of the wetness retaining sheet 2 and 
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therefore can emphasize the discomfortable feeling. 
[0030] The portions 18A, 1 8B of the elastic members 
1 7A, 1 7B which extend across the crotch region 8 of the 
pants effectively function to prevent the crotch region 8 
of the pants from hanging down, i.e. . to prevent the wet- 
ness retaining sheet 2 from being spaced apart from the 
wearer's crotch region inclusive of the perineum and the 
proximity thereof. The portions 18A, 18B facilitate the 
wetness retaining sheet 2 to be maintained in close con> 
tact with the wearer's crotch region so as to give the 
wearer a distinctly discomfortable feeling even when a 
quantity of urine discharged is relatively small and there- 
by to Improve the training effect. Such effect realized by 
these portions 18A. 188 is further improved when the 
portions 18A, 188 are under tension. 
[0031] The training pants of such arrangement is par- 
ticularly suitable to be used for a late period of training 
because a quantity of urine discharged by an infant be- 
come relatively small after the training has proceeded 
to its final stage. 

[0032] The used and washed pants can be rapidly 
dried because the wetness retaining sheet 2 is partially 
lifted out of the topsheet 21 to maintain a good ventila- 
tion between the retaining sheet 2 and the topsheet 21 . 
These sheets 2, 21 placed upon each other can be rap- 
idly dried particularly because the zones of the retaining 
sheet 2 which are not bonded to the topsheet 21 extend 
entirely across the width of the retaining sheet 2 and this 
width is smaller than the length thereof. These zones 
not bonded to the topsheet 21 facilitate the ventilation 
which is necessary to dry the washed pants as rapidly 
as possible. 

[0033] The training pants according to the invention 
comprise the component sheets bonded together by 
means of water-proof adhesive agent and the fibers it- 
self as essential material for the wetness retaining sheet 
Is hydrophillc. Such feature makes it possible to wash 
and reuse the training pants. 
[0034] The wetness retaining sheet has the non- 
bonded zones extending entirely across Its width of 
which the dimension is smaller than the dimension of its 
length. Such feature promotes the ventilation between 
the wetness retaining sheet and the topsheet, making it 
possible to dry the washed pants as rapidly as possible. 
[0035] The wetness retaining sheet is preferably 
adapted to contract by 2 - 20 % as it is dried again after 
it has absorbed water. With the wetness retaining sheet 
having such property, the undulating crests become 
more and more noticeable as washing Is repeated. Con- 
sequently, the wetness retaining sheet can be more re- 
liably placed against the wearer's skin and emphasize 
an discomfortable feeling when urination occurs. In ad- 
dition, the distance by which the undulating crests are 
spaced apart from the topsheet is enlarged and a ven- 
tilation necessary to dry the washed training pants is al- 
so improved. 

[0036] The embodiment of the training pants in which 
the elastic members extend across the crotch region 



can ensure the desired training effect even when a dis- 
charged quantity of urine is relatively small. This is for 
the reason that the elastic members function to prevent 
the crotch region of the pants from hanging down and 
5 thereby to keep the wetness retaining sheet in close 
contact with the wearer's crotch region. 



Claims 

10 

1. Training pants for infants having a front waist re- 
gion, a rear waist region and a crotch region there- 
between, said training pants comprising: 

IS a pant body including a first sheet of nonwoven 

fabric having an inner surface and an outer sur- 
faces; 

a liquid-Impermeable second sheet bonded to 
the outer surface of said first sheet; 

20 a wetness retaining sheet having a transverse 

direction corresponding to a circumferencial di- 
rection of said pant body and a longitudinal di- 
rection orthogonal to said transverse direction 
and a hydrophilicity higher than that of said first 

25 sheet; and 

said wetness retaining sheet being intermittent- 
ly bonded to the inner surface of said first sheet 
in said transverse direction as well as In said 
longitudinal direction, the remaining portions 

30 not bonded to said inner surface comprising 

zones continuously extending in said trans- 
verse direction and zones lifted out of said inner 
surface. 

35 2. The training pants according to Claim 1, wherein 
said wetness retaining sheet comprises a nonwo- 
ven fabric containing intrinsically hydrophilic fibers 
of 60 -100% by weight. 

40 3. The training pants according to Claim 1 , wherein 
said wetness retaining sheet is adapted to contract 
by 2 - 20 % when it is dried again after its water- 
absorption at least in said transverse direction. 

45 4. The training pants according to Claim 1, wherein 
said pant body further comprises a third sheet of 
nonwoven fabric covering the outer surface of said 
second sheet and having a portion extending out- 
ward beyond peripheral edges of said second sheet 

so along which said third sheet Is bonded to said first 
sheet. 

5. The training pants according to Claim 1, wherein 
said first sheet has an elastic stretchabllity at least 
55 in said transverse direction and wherein said wet- 
ness retaining sheet is bonded to said first sheet 
being under tension in any one of its elastk:ally 
stretchable directions and then said first sheet is re- 
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leased to contract so that said wetness retaining 
sheet forms a plurality of undulating crests lifted out 
of said first sheet and a plurality of troughs defined 
between respective pairs of adjacent crests. 

5 

6- The training pants according to Claim 1, wherein, 
of said first sheet and third sheet, at least said first 
sheet comprises crimped composite fibers and in- 
dividual fibers therein are mechanically entangled 
to form said first sheet. io 

7. The training pants according to Claim 1 , wherein 
one of said first sheet, third sheet and wetness re- 
taining sheet is of nonwoven fabrics obtained by a 
water jet fiber entangling treatment. 

8. The training pants according to Claim 1 , wherein 
said first sheet contains intrinsically hydrophilic fib- 
ers of 0-30 % by weight. 

20 

9. The training pants according to Claim 1 , wherein 
said front and rear waist regions are placed upon 
each other and bonded together along their trans- 
versely opposite side edges so as to form a waist- 
opening and a pair of leg-openings and said pants 25 
have an elastically stretchable member extending 
along peripheral edges of said waist-opening, elas- 
tically stretchable members extending along re- 
spective peripheral edges of the leg-openings and 
elastically stretchable members extending between 30 
the pair of leg-openings in said crotch region. 

10. The training pants according to Claim 9, wherein the 
elastically stretchable members extending between 
said pair of leg-openings are bonded under tension 3S 
to said crotch region. 

11. The training pants according to Claim 9, wherein the 
elastically stretchable members extending along 
the respective peripheral edges of said leg-open- 
ings are intermittently bonded to said pant body at 
relatively high bonding area ratio along two or more 
positions of said peripheral edges and at relatively 
low bonding area ratio along the remainder of said 
peripheral edges. 
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